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A 36-year old woman presents with cough and breathlessness. She had a history of hydrocephalus with
a ventriculo-atrial shunt. Chest radiograph demonstrates a large right-sided pleural effusion. Diagnostic
thoracentesis revealed a clear colorless transudative pleural effusion.
 2010 Elsevier Ltd. All rights reserved.A 36-year old woman presented with breathlessness and a non
productive cough. There was no history of weight loss, night sweats
or hemoptysis. She had no chest pain. There was no history of
occupational or environmental exposures and she had never
smoked. There was no history of foreign travel.
She was born with spina biﬁda and had closure of a lumbar
myelomeningocele shortly after birth. She had hydrocephalus and
had a ventriculo-atrial shunt situated in 1974. In 1977 the Spitz
Holter valve became occluded and the shunt required revision. This
was complicated by a hemothorax following superior vena cava
perforation and there was transiently a right pleural effusionwhich
was drained. She had chronic leg oedema from lymphatic impair-
ment and poor mobility. She had a right hemiparesis and used
awheelchair. She had learning difﬁculties. She took nomedications.
Physical examination showed an average built women who
could transfer from wheelchair to bed but could not walk. There
was dullness over the right chest with diminished breath sounds
and reduced vocal resonance. The trachea was central. Jugular
venous pressure was not elevated and cardiac sounds were normal.
There was lymphoedema to knee level. Oxygen saturations were
96% on room air.
Laboratory data revealed normal renal and liver function and
normal bone proﬁle. Neutrophil count was elevated at
9.34  10  9/L and there was lymphopaenia at 0.8  10  9/L. The
C-reactive protein was mildly elevated at 32 mg/L (Fig. 1).ipley).
rved.Chest radiograph showing a large right pleural effusion with
midline shift and secondary lung atelectasis. The Ventriculo-atrial
shunt is projected over the distal superior vena cava (Fig. 2).
Helical CT scan demonstrating a large right pleural effusionwith
mild diffuse pleural thickening over the upper and mid right
hemithorax with some pleural thickening over the mediastinum.
A diagnostic thoracentesis was performed: 50 mL of clear and
colorless ﬂuidwas aspirated. Fluid protein levels were 9 g/L (plasma
protein 77 g/L) and ﬂuid LDH was 41 u/L. Cytological analysis
showed mature lymphocytes, polymorphs and monocytes with
occasional mesothelial cells. No malignant cells were seen in the
specimen. There was no growth on bacterial or mycobacterial
culture of the pleural ﬂuid (Fig. 3).
What is the likely diagnosis?
How could you tell if this is the case?
1. Diagnosis: Massive cerebrospinal ﬂuid pleural effusion
1.1. Clinical discussion
The colorless nature of the pleural effusion in the context of her
previous neurosurgical procedures of ventriculo-atrial shunt sug-
gested that the effusion might have been caused by cerebrospinal
ﬂuid (CSF). The pleural space can reabsorb CSF through the pleural
lymphatic bed (and is sometimes used for this purpose in ven-
triculo-pleural shunts). In our patient it may have been that scar-
ring and pleural thickening caused by the previous hemothorax
had reduced the ability of the pleura absorb the CSF leak.
Detailed review of the CT scans suggested that ventriculo-atrial
tubing was extending posteriorly from the right brachiocephalic
Fig. 1. Chest radiograph at presentation.
Fig. 2. Helical CT. Arrow showing the location of the tip of the ventriculo-atrial shunt.
Fig. 3. Pleural ﬂuid specimen.
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Migration of ventriculo-peritoneal shunts into the pleural cavity
has been reported1,2 and CSF pleural effusions can occur following
traumatic or iatrogenic injury,3 but there are few reported cases of
displaced ventriculo-atrial shunts causing CSF pleural effusions in
adults.
CSF in the pleural space can be identiﬁed by clinico-patho-
logical analysis. CSF is clear and colorless and has low levels of
protein and LDH. Beta-2 transferrin is an isoform of transferrin
that is only found in CSF and ear perilymph. It is not found in
blood, saliva or lymph, and therefore it can be used as a speciﬁc
marker of cerebrospinal ﬂuid.4 The presence of beta-2 transferrin
has been shown to have a high sensitivity and speciﬁcity for
documenting CSF leak,5 and can be used to conﬁrm CSF in
a pleural effusion. There are no reported cases of false positive
beta-2 transferrin levels in pleural effusions. The presence of beta-
2 transferrin in our patient conﬁrmed the clinical suspicion of
a CSF pleural effusion.
The patient underwent removal of the displaced ventriculo-
atrial shunt and a ventriculo-peritoneal shunt was established. The
pleural effusion was drained peri-operatively. Despite a prolonged
recovery period the patient returned to her previous level of
functioning with no central nervous system complications or
respiratory symptoms. The pleural effusion has not reoccurred.2. Disclosure statement
No authors have any actual or potential conﬂict of interest
including any ﬁnancial personal or other relationships that can
inﬂuence or bias this work.
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